Despite the crucial role of uncertainty in entrepreneurship and management studies, the characteristics of uncertainty, its relationship with risk, and the sources of uncertainty affecting firms' activities still require investigation. Extant literature lacks systematization, and concepts like risk and uncertainty are interchangeably used. The issue of uncertainty is present in very different fields of research but with different nuances and sometimes conflicting approaches. This work contextualises the concept of uncertainty in strategic management and entrepreneurship, because in both fields actors make decisions impacting on the survival and long run performance of their organisations. These decisions take place in a context shrouded in either high risk or uncertainty. We systematically analyse 96 papers and 28 books, and purposely integrate the economics, entrepreneurship, and organizational perspectives into our review. We contribute to extant knowledge by systematizing the literature about uncertainty. Firstly, we disentangle its construct from the construct of risk. Secondly, we reveal its complex nature, as a context at the interface between the external and the internal environment. Finally, we link this conceptualisation of uncertainty to the formation of opportunities in the processes of strategic management and entrepreneurship.
In Knight (1921) , risk corresponds to a situation where a decision-maker is able to draw the frequency distribution of the outcomes of a range of future events. While a situation of uncertainty involves the decision-maker being confronted with the impossibility of assigning objective probabilities to each of the outcomes, nor -in extreme cases -knowing the likelihood of a set of events occurring. Building on this conceptual premise, we discuss how risk and uncertainty have been understood in management and entrepreneurship studies. This contribution aims at a better characterisation of uncertainty, through two steps: first, we aim at distinguishing uncertainty from risk (external characterisation). Second, we pursue an "internal characterisation" of uncertainty, discussing its sources and typologies.
In particular, since our work is centred on the firm and its strategic/entrepreneurial decisions, we embrace a classification of the sources of uncertainty which refers to conditions of the environmental contexts inside and outside the organisational boundaries. We depart from Kahneman and Tversky's (1982) fundamental phenomenology of uncertainty, according to which there are two types of uncertainty, viz. internal and external. The former relates to factors of the external environment that the decision-maker is not able to control, comprising also other actors' mental models. The latter, in contrast, refers to a lack of knowledge imputable to factors that are proper to the decision-maker, or to the firm when we consider group-level processes where cognition is shared. Internal uncertainty ultimately refers to the perceptual dimension of uncertainty (perceived uncertainty), which plays a vital role in the strategic management and entrepreneurial process.
The internal versus external distinction has merits in terms of categorisation, but it is not entirely convincing, because in our literature review some studies cannot be classified neatly in any of the two typologies mentioned. We systematically analyse 96 papers and 28 books and purposely integrate the economics, entrepreneurship, and organizational perspectives into our review. In doing so, we address the abovementioned gaps, both of which refer to the lack of an adequate characterisation of the construct of uncertainty.
The contributions of this paper to extant knowledge are twofold. Firstly, in reviewing the theoretical and empirical works on uncertainty, we systematize the state of knowledge on the characterization of uncertainty. We discuss the distinction between risk and uncertainty in the perspective of entrepreneurship and strategic management studies. Secondly, we overcome the usual phenomenology of uncertainty, based on the clear-cut distinction between internal and external uncertainty (Kahneman & Tversky, 1982) , and instead organise the literature according to a number of themes, emerging from our analysis. These themes suggest that uncertainty lies at the interface between external and internal sources. We also discuss uncertainty as a context for the formation of opportunities, arising at the mentioned interface of internal and external sources of uncertainty. This perspective is coherent with a strategic management and entrepreneurship framework and opens new research paths. We propose that managing at the interface of internal and external uncertainty involves engaging in a cognitive process of "internalizing" external sources of uncertainty through judgments regarding the potential opportunities they disclose. This, in turn, may trigger subsequent resource mobilization processes and confrontation with novel/modified sources of uncertainty in a recursive way. We thus address a call for strong conceptual foundations in both strategic management and entrepreneurship studies (Kuratko & Audretsch, 2009) and for robust models to analyse its processes (Kyrgidou & Hughes, 2010) .
Method
We conduct a systematic literature review (SLR) applying the methods described by Webster and Watson (2002) and the prescriptions by Jones and Gatrell (2014) ; Macpherson and Jones (2010) ; Petticrew and Roberts (2008) ; Tranfield et al. (2003) . We employ SLR as a guiding tool (see Wang & Chugh, 2014) , as the ultimate aims of this review are to provide a characterisation of uncertainty and to offer insights for the field of strategic entrepreneurship.
We consider SRL appropriate for the purpose of this paper for the following reasons: (i) at the time of this study there is a wide amount of research on the topic of uncertainty, but the state of knowledge about what characterizes uncertainty remains equivocal; (ii) an accurate account of past research is necessary in order to facilitate further development in the analysis of uncertainty in the strategic management and entrepreneurship fields.
Objectives and conceptual boundaries
We begin our SLR by setting the research objectives and conceptual boundaries (Denyer & Tranfield, 2008) . The objectives are: (1) to characterise uncertainty with respect to the construct of risk; (2) to characterise uncertainty in terms of its sources, and discuss the relevant types; (3) to advance insights and avenues for future research for the strategic management and entrepreneurship field. The firm's ability to cope with uncertainty through the constant confrontation between external environment and managerial cognitive limits influences its ability to create opportunities (see Hitt et al., 2011) .
Literature Selection
In order to gain a preliminary understanding of the amount of literature covering risk and uncertainty, we perform an exploratory search using ProQuest, IEEE Xplore, and Google Scholar. The starting point in time to retrieve contributions is 1921 when two of the most important works on risk and uncertainty were about to be published, i.e. Frank Knight's Risk Uncertainty and Profit, and John Maynard Keynes' A Treatise on Probability. We conduct a full-text search up until the beginning of 2016, using a set of keywords (see Appendix B) and then repeating the same search including the Boolean search operator "AND" for each of the former sentences combining "risk" AND "uncertainty" AND e.g. "management". Searches using the above-mentioned keywords yielded more than 7.000.000 results: an unmanageable number of papers to be reviewed, proving the amount of research on the topic of uncertainty and risk. At the same time, this huge realm of studies can explain the difficulty in achieving systematization in this field. Therefore, we decided to use specific inclusion and exclusion criteria (see Appendix B) in tune with the most recent SLR practices (see e.g. Nolan and Garavan 2016) . According to these criteria, we select a set of journals -based on the ABS Academic Journals Quality Guide -where we searched the Title and Abstract using the key Boolean search terms of *uncertainty AND *risk. At this stage, we ended up with 22.734 papers of which 1100 were considered relevant in terms of contribution to understanding uncertainty in management (see Lee, 2009) according to our inclusion criteria. 1005 contributions -even though they contained the key search terms -did not provide a meaningful contribution to one or more objectives of our study, and were thus excluded. We ended up with 96 papers (see Appendix A for the list): 52 conceptual articles, 35 quantitative, 7 qualitative and 2 mixed-method studies. The total number of journals is 46, 41 of which had an impact factor identified by Thomson ISI. Table 1 shows the distribution of articles listed according to the journal in which they have been published, together with the impact factor of the journal. We also decided to keep books (28 books and 1 book chapter) that were selected following the "go backward technique" (Watson and Watson 2002) (see Appendix C). 
Literature Analysis: The Characterization of Uncertainty
The characterisation of uncertainty can be approached in two stages. Firstly, by setting boundaries between the construct of uncertainty and that of risk. Secondly, by discussing typologies of uncertainty.
We structure the review as follows. In order to characterize uncertainty versus risk, the first section analyses 36 papers, 12 books and 1 book chapter. Here we set out the probabilistic foundations of uncertainty and its relationship with risk. The second section, which is devoted to discussing themes about uncertainty and its typologies, analyses 43 works: conceptual papers and -among the empirical works -those providing a strong contribution in terms of conceptualizing uncertainty (see Appendix B), and 20 books. Here we systematize the literature under a series of emerging themes, overcoming the dichotomy between external and internal uncertainty. In fact, at the beginning of our literature review process our aim was to categorize the collected papers using Kahneman and Tversky's (1982) typology of internal versus external uncertainty. This fundamental typology -widely acknowledged in the literature -emerged as particularly suitable and intuitive according to our conceptual premises. Nonetheless, in doing so, we could not always clearly categorize the collected studies within either of the two types. Therefore, we decided to let the literature review process itself bring out emerging themes that become categories for analysis, viz.
(1) uncertainty about the outcomes of external environment, (2), uncertainty about other actors' actions, (3) uncertainty as lack of knowledge, and (4) degrees of confidence to deal with uncertainty.
The third section of the paper, which provides a focus on the empirical literature, reviews and systematizes 28 papers. In this section, we devote special attention to the topic of perceived uncertainty. The latter emerges as particularly relevant to our conceptual frame as it highlights the complex interactions between environment and cognition (Gregoire et al., 2011) . We analyse empirical studies according to the four themes mentioned above but also account for the different measurements and operationalizations of (perceived) uncertainty, as well as the levels of analysis undertaken by each study 1 .
Last, we discuss two core arguments that we believe can further advance strategic entrepreneurship research, i.e. (i) the need to understand decision-making at the interface of internal and external uncertainty, and (ii) how firms manage the intersection of internal uncertainty with external uncertainty.
Characterizing Uncertainty versus Risk
The inquiry regarding the relationship between uncertainty and risk is one of most controversial questions in the theoretical and methodological discourse adopted by various schools of thought.
In his Treatise on Probability, Keynes (1921) distinguishes among three types of probabilities: (i) a probability that is numerically indeterminate; (ii) probabilities that are numerically determinate; (iii) probabilities taking either the value of zero or one. The first type corresponds to a situation of uncertainty, while the third to certainty. Certainty can be reached when the so-called weight of the argument is high, i.e. when the amount of evidence (or knowledge) is high (Lawson 1987) . In his seminal contribution, Knight (1921) distinguished three types of probability situations: a priori probabilities, statistical probabilities, and estimates. A priori probability concerns those "absolutely homogeneous classification of instances completely identical except for really indeterminate factors" (ibid p. 224). Statistical probability refers to "any high degree of confidence that the proportions found in the past will hold in the future is still based on an a priori judgment of indeterminateness" (ibid, p. 225). Estimates consist in the decision-maker's "judgment" about the occurrence of an instance. According to Knight (1921) there are two types of uncertainty:
i.
A measurable one, when we can calculate a priori probabilities of outcomes thanks to the fact that we are able to group instances according to their similarities -and thus to draw the frequency distribution of the outcomes -or to group instances because they already happened in the past;
ii. An unmeasurable one, when we cannot calculate the probabilities of possible outcomes. In this case we are not able to group instances because they are unique: they neither bear similarities with others, nor occurred before. The probability in this case corresponds to the individual's judgment about the likelihood of the occurrence of an instance (estimate).
The first type of uncertainty is commonly referred to as risk, against which we can insure (LeRoy & Singell, 1987) . While the second cannot be insured against because of the presence of opportunism and moral hazard: uncertainty is rooted in a lack of knowledge regarding other actors' actions. The Knightian classification of probability typologies has been often interpreted as a differentiation between objective and subjective probabilities. For subjectivist theorists, probability corresponds to the so-called degree of belief in a given proposition or event (see e.g. Savage, 1954) . In a nutshell, in economics, "Knightian risk" involves situations where all possible outcomes and their frequencies are known (Runde, 1998) .
In management studies, risky investments correspond to a situation of Knightian risk meaning that the outcomes that will be generated out of a determinate market opportunity are known (Alvarez, 2007) . In strategic management research, it is often assumed that executives associate risk with negative outcomes (March & Shapira, 1987) , or with the possible loss generated by an action (Penrose 1972) . At the same time, much of the literature in strategic management uses the terms "risk" and "uncertainty" as synonyms (e.g. Balakrishnan & Wernerfelt, 1986; Ghoshal, 1987; Miller & Bromiley, 1990; Shane & Eckhardt, 2003; Wernerfelt & Karnani, 1987) . When the concept of risk is associated with the "variability" in flows or returns, it overlaps with the construct of uncertainty as used in strategic management theory.
In the latter disciplines, uncertainty often refers to the unpredictability of environmental or organizational variables that impact on corporate performance (Miles & Snow, 1978; Pfeffer & Salancik, 1978) or to the inadequacy of information regarding these variables (Duncan, 1972; Galbraith, 1977) . At the same time, it is assumed that risk arises because of a number of internal and external environmental factors to the firm; hence in this sense we speak about "sources" of risk. For instance, risk is related to sets of specific environmental (Ghoshal 1987; Miles and Snow 1978; Pfeffer & Salancik, 1978) , political (Fitzpatrick, 1983; Henisz, 2000; Miller, 1992; Truitt, 1974; Slangen & Van Tulder, 2009 ), country-related (Aulakh & Kotabe, 1997 Brown et al., 2015; Hill et al., 1990; Klein et al., 1990) or relational (Das & Teng, 1996; Nooteboom et al., 1998) sources.
Some scholars have tried to "revert" situations of uncertainty into situations of risk. For instance, Bewley (2002) develops a formalized interpretation of Knightian uncertainty by assigning to unknown outcomes an initial probability of zero, which then -along the process of decision-making -can take non-zero values. However, it is also being argued that the conceptualization of risk and uncertainty shall not be confined to the sole application of the probability theory (Mousavi & Gigerenzer， 2014) .
In entrepreneurship research (see e.g. Covin & Slevin, 1989; Gartner, 1990 ), entrepreneurial activity is described as "risk-taking", but it is still unclear whether scholars refer to risk or Knightian uncertainty.
On the one hand, the lack of semantic validity between risk and uncertainty suggests that the two constructs can (and should) be separated supporting the finding that risk and uncertainty have been repeatedly used as interchangeable concepts (see Liesch et al., 2011; Sanderson, 2012) . On the other hand, some scholars attribute this concept ambiguity to the fact that strategic management actually involves dealing with -perhaps concurrent -situations of risk and uncertainty (see e.g. O'Reilly & Tushman, 2008; .
The emerging field of SE has -among its key research questions -the meaning and role of risk versus uncertainty: "while both fields focus on decision-making, strategic management looks at decision-making under conditions of risk, while entrepreneurship also looks at decision-making under Knightian uncertainty" (Klein et al., 2013, p. 781 We support the idea that risk and uncertainty are different contexts and they should not be treated as synonymous. Thus, in our opinion, there should not be any overlapping use of the two constructs, in order to overcome the above mentioned conceptual ambiguities. At the same time, we agree that risk and uncertainty are not mutually exclusive and also that -in a dynamic perspective -uncertainty can evolve into situations of risk and vice-versa.
Risk and uncertainty can thus be seen as belonging to a continuum (Hmieleski et al., 2015; Knight, 1921) and involving different degrees of judgment (Miller 2007 ) "ranging from straightforward to impossible" (ibid, p. 58). Entrepreneurial mindsets consist of (i) judgments about outcome expectancies -the so-called representations of external and internal factors (Mitchell et al., 2008) -and (ii) the "perception of the capability to pursue entrepreneurial opportunities" (ibid. p. 227). In particular, judgment may refer to the concept of opportunity evaluation (Wood & McKelvie, 2015) , i.e. the personal belief that a circumstance represents a desirable and feasible path (ibid).
The formation of opportunities can happen in situations of uncertainty and then -at the moment of committing resources for exploiting opportunities -may require judgements, based in conditions of risk. This is particularly true when the resources come from external investors, who need risk estimates before committing their capital into a venture or a project. Judgment can thus link situations of uncertainty and risk to contexts of opportunity exploration and exploitation (Korsgaard et al., 2015) .
According to Klein et al. (2013) , judgment is also key to strategic management. This confirms that bridging entrepreneurship and strategic management, as the emerging strategic entrepreneurship field aims for, provides an interesting and integrated perspective. At the same time, we contend that the persisting ambiguity surrounding risk and uncertainty can undermine the development of SE. A more robust characterisation of uncertainty versus risk sets the foundations for the understanding of the key dimensions in SE, i.e. the exploration and exploitation of opportunities (opportunity seeking behaviour) in conjunction with advantage-seeking behaviour, both of which simultaneously lie at the heart of strategic entrepreneurship processes.
The next sections focus on framing a characterisation of uncertainty based on finding typologies of uncertainty to then link this conceptualisation of uncertainty to the formation of opportunities, judgment processes and subsequent exploitation activities, thus highlighting the interconnections among uncertainty, cognition and opportunity formation.
Characterizing Uncertainty: A Taxonomy
We could not always clear-cut categorize the collected studies within either of the two types of uncertainty (internal and external) discussed in Kahneman and Tversky's (1982) typology. Therefore, building on these two fundamental types, we grouped the documents according to four manifestly emerging themes that we then considered new categories for further analyses (see Table 2 ): (1) uncertainty about the outcomes of external environment, (2), uncertainty about other actors' actions, (3) uncertainty as lack of knowledge, and (4) degrees of confidence to deal with uncertainty. These four themes enable the development of a novel taxonomy of uncertainty by aggregating the literature under recurrent emerging topics. Ability to group instances but inability to assign definite probabilities to the occurrence of particular outcomes March and Simon, 1958 Ability to group instances but inability to define the degree of confidence actors assign to the probabilities of the outcomes Duncan 1972 Future states of the world cannot be anticipated and predicted Penrose 1972; Pfeffer and Salancik 1978 Exogenous shocks due to consumer's preferences and external technological change, Buckley and Carter, 1999 The inability to assert with certainty one or more of the following: 1948; Helton 1994; Milliken 1987; Minsky 1966; Penrose 1972; Shackle 1972 
Uncertainty about the Outcomes of the External Environment
Uncertainty is often associated with the external environment's outcomes. Decision-makers are assumed to be uncertain either about (i) the distribution of the outcomes (Alvarez 2007; Becker and Knudsen, 2005; Knight 1921; Loasby 1976) , or (ii) the assignment of probabilities to each outcome (Carabelli 1998; Keynes 1921; March and Simon, 1958) . One of the most widely used terms in the literature to describe uncertainty as stemming from environmental sources is environmental uncertainty (see Downey et al. 1975; Duncan 1972; Jauch and Kraft 1986; Pfeffer and Salancik 1978; Thompson 1967) which is mainly rooted in the complexity and dynamism of the environment (Williamson, 1979) . The external environment -at a "macro" level of analysis -is itself a source of uncertainty (Chandler 1962; Cyert and March 1963; March and Simon 1958) ; this means thatat a "micro" level of analysis -unpredictable changes and events affect an exchange (Noordewier et al. 1990 ). In organization theory (Dill 1958; Duncan 1972; Jauch and Kraft 1986; Lawrence and Lorsch 1967; Thompson 1967) environmental uncertainty is often referred to as perceived environmental uncertainty. Environments are uncertain because actors perceive them as so (Freel 2005) . Therefore, the boundary which distinguishes a source of uncertainty as being objectively present in the environment or as subjectively perceived is apparently blurred. Also, the notion of Koopmans' (1957) primary uncertainty refers concurrently to the external environment volatility and to the lack of knowledge about future states of nature (see Penrose 1972) .
Perceived uncertainty makes decision-making difficult as it cannot be guided by past experience due to the environment's inherent dynamism (Duncan 1972) , producing a lack of information about cause-effect relationships. Similarly, some authors speak about market uncertainty (Podolny 1994; Hong and Lee 2015) or contingent uncertainty (Anderson and Tushman 2001).
Of course, environmental dynamism also affects firm's international operations and growth. In this context, Miller (1993) defines a set of environmental uncertainty sources mainly ascribable to changes that occurred in the market, in industry and in technology. Advancing a similar classification, von Gelderen et al. (2000) argue that the uncertainty faced by the entrepreneur derives from changes in the environment that result from developments in technology, consumer preferences, behaviour of competitors, etc..
In addition, along their life cycle, when new technologies appear on the market, firms face uncertainty over which standard will prevail and if and when to adopt a given technology. This leads to the emergence of the so-called technical uncertainty (Bergh, 1998; McGrath, 1997; Weitz & Shenhaav, 2000) which is usually associated with mortality of firms and industry's exit rates (Anderson & Tushman 2001) .
Overall, it emerges that environmental uncertainty can at the same time be attributable to the objective indeterminacy of the external environment and to the difficulty of predicting the emergence of events because of ijbm.ccsenet.org
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Managing uncertainty is crucial to strategic management and entrepreneurship, where uncertainty must be dealt with not only in the firm's inception phases, but throughout its entire life cycle if it is to maintain a competitive advantage over time. At the same time, market dynamism and changes in technologies are sources of uncertainty that may unveil new opportunities for those entrepreneurial firms, which are able to discover and create new markets, and exploit new technologies. This, in fact, can enable the entry of new firms into the economic system and also opens up opportunities for the renewal of existing ones.
Uncertainty about Other Actors' Actions
Rational expectations theory assumes that economic agents are optimal forecasters because they are aware of the model in which they operate, thanks to perfect information and through observing other actors' past behaviour (e.g. Lucas and Sargent 1981) . On the contrary, Minsky (1996) argues that because of "bounded rationality", agents are actually unsure of the model in which they operate, and points out that uncertainty arises because of the "myriad of independent agents mak[ing] decisions whose impacts are aggregated into outcomes that emerge over a range of tomorrows" (ibid, p. 360). When assuming bounded rationality, a decision-maker's inability to predict other actors' behaviours and decisions generates uncertainty. According to Transaction Cost Economics , behavioural uncertainty (arising from opportunism) is one of the four sources -the other two being environmental uncertainty, asset specificity, and frequency -that determine the choice between market and hierarchy. Behavioural uncertainty stems from the deliberate non-disclosure or misinterpretation of information (Sutcliffe & Zaheer, 1998) . It thus relates to the "informational problems that ensue from the coexistence of bounded rationality and opportunism" (Dunn, 2010, p. 420) . Behavioural uncertainty is pervasive inside a firm's activity (see Buckley & Carter, 1999) as well as in its external relationships. For instance, it may stem from the incomplete understanding of partners' behaviour and conduct (Abdi & Aulakh, 2017) . In this latter case, behavioural uncertainty is comparable to the construct of firm-specific uncertainty which is rooted in a firm's relationships with its partners (Beckamn et al., 2004) .
Under the name of cultural uncertainty, Hong and Lee (2015) refer to uncertainty stemming from the opportunism of foreign business partners, and the management of relationships with them. This kind of uncertainty gives rise to status anxiety (Collett & Philippe, 2014) , or -in the context of initial public offerings (IPOs) -to quality uncertainty (Mouri et al., 2012) and to transition uncertainty in the post-IPO era (ibid).
More generally, in the literature, organizational uncertainty is defined as the type of uncertainty originating from human and social relationships (Weitz & Shenhaav, 2000) . It may stem from a series of sources, like for instance dealing with new people (Walker et al., 2013) , or from communication issues -under the name of communication uncertainty (Mahnke et al., 2007) .
The importance of inter-organizational ties such as alliances or social networks is certainly critical in sustaining the competitive advantage of the firm over time as they promote information-sharing and thus, to some extent, enhance the likelihood of predicting the outcomes of events. At the same time, inter-organisational and social relationships may breed additional sources of uncertainty, which the firm needs to manage (e.g. the types of behavioural, organizational, and communication uncertainty mentioned above). This means that the firm will eventually have to face the impossibility of not knowing others' behaviours -in addition to the outcomes of events. It can be argued that the uncertainty stemming from the behaviour of other actors needs to be inherently considered at the interface of something external (the other actor's behaviour itself) and something internal (the perception of the other actor's behaviour by the decision-maker). This again emphasizes -as in the previously described case of environmental uncertainty -that the boundary between external and internal uncertainty sources is rather blurred.
On the other hand, from a strategic management and entrepreneurship perspective, relationships with other actors are key to exploring and exploiting opportunities Ireland et al., 2002; .
Uncertainty as Lack of Knowledge
How do firms manage the impossibility of not knowing outcomes and behaviours through their cognitive structures and knowledge base?
In economics, uncertainty is generally defined as a lack of knowledge about the state of the future (Arrow, 1974; Hirshleifer & Riley, 1979; Koopmans, 1957; Machina 1987; Milgrom & Roberts, 1982) . It consists in a decision-maker's inability to foresee or predict future events given the information they possess at a specific point in time (Alchian, 1950; Keynes, 1937) . The notion of incomplete knowledge can be traced back to the so-called marginalist revolution, when Carl Menger stressed that human limits in cognitive capacity are the core source of uncertainty in the production process (Hayek, 1948) .
In organizational studies, Milliken's (1987) state uncertainty is uncertainty about the state of the environment: managers perceive it when they do not understand whether and how the components of the environment might change. The notion of state uncertainty seems comparable to that of perceived uncertainty: in both cases external (state) sources are internalized and perceived by decision-makers as something which is not predictable -given extant stocks of knowledge. The same can be said for Milliken's (1987) response uncertainty, a type of uncertainty arising because of a lack of knowledge about the alternatives or response options available (Conrath, 1967; . In a similar fashion, secondary uncertainty (as described in Koopmans, 1957, pp. 162-163) refers to inability of managers to communicate because they are not able to combine their actual knowledge in order to determine which actions, that would be beneficial to the firm, should be taken.
In sum, uncertainty resides in the lack of knowledge of decision-makers in (i) predicting the states of the external environment; (ii) how to deal with them; and (iii) necessarily involves that "state" aspects of the environment are perceived and "internalized" via cognitive processes. Again, we shall argue that no neat boundaries exist between the mentioned states of the environment, how are they perceived, interpreted as well as managed given the current stock of knowledge possessed by the decision-maker.
Degrees of Confidence to Deal with Uncertainty
Subjective Probability Theory postulates that in the individual's mind, subjective probabilities regarding future prospects at the moment of choice govern future outcomes (March and Simon 1958) . Entrepreneurs often confront themselves with value uncertainty that is uncertainty arising from the ambiguity of the assessment process; a lack of clarity about the value of a new initiative (Mahnke et al., 2007) . Subjective probabilities are also referred to as subjective uncertainty (Helton 1994) , and state uncertainty (Milliken, 1987) , both referring to the entrepreneur's confidence in her/his estimates or expectations.
This theme stresses the subjective side of uncertainty, emphasizing decision-makers' personal degrees of confidence in the processes of their assessment and assignment of probabilities to events, hence their confidence in the occurrence of those events. The latter is thus ultimately related to the more general problem of decision-makers' lack of information (Galavotti, 2015) (i.e. unavailability of data that has been given meaning through a relational connection) or knowledge (i.e. unavailability of a collection of information showing a pattern that is useful in understanding a particular issue).
The already mentioned perspective of perceived uncertainty is ascribable also to this theme, but in this case the focus is on how environmental stimuli are perceived by the actors via their cognitive endeavours. The so called "grounded approach to cognition" suggests that opportunities are perceptual experiences (Grégoire et al., 2015) . Cognitive systems use environments as "external informational structures that complement internal representations. In turn, internal representations have a situated character, implemented via simulations in the brain's modal systems, making them well suited for interfacing with external structures" (Barsalou, 2010, p. 717) . Cognition thus constantly interfaces and interacts with the external environment. Assuming that opportunities are ultimately perceived, entrepreneurs are understood to be able to perform decision-making under uncertainty because they have a different perception of uncertainty compared to non-entrepreneurs (Alvarez et al., 2014; Casson, 1982) .
In sum, this theme highlights that (perceived) uncertainty: (i) is a continuum, from complete ignorance to near certainty (McMullen and Shepherd, 2006) attributable to scant knowledge/information when making predictions about outcomes; (ii) is subjective, and ultimately concerns the degree of confidence of decision-makers in judging the likelihood of an event's occurrence, stressing the perceptual and cognitive side of decision-making.
From the above discussion of the themes surrounding uncertainty, it emerges that uncertainty has two interweaving sides to it: there are external factors that are sources of uncertainty, and there is the firm with its bundle of knowledge/information and cognitive structure that has to cope with them.
It emerges that some contributions cannot be clearly and exclusively classified according to Kahneman and Tversky's (1982) external versus internal types of uncertainty. For instance, "environmental" uncertainty can either be classed as an external type of uncertainty if it is understood in its objective dimension (Chandler, 1962; Cyert & March, 1963; March & Simon, 1958) , or it is ascribable to the internal type of uncertainty when it is conceptualized as a lack of knowledge for decision-making (Duncan, 1972; Cyert & March, 1963; Lawrence & Lorsch, 1967; Thompson, 1967) , for instance in terms of the complexity of information to be processed (Galbraith, 1974) . This equivocation may be ascribable to the fact that -as argued in the cognitive perspective of entrepreneurial decision-making -behaviour proceeds from complex interactions between the environment and the mind (Gregoire et al., 2011) . This, in turn, is related to how actors experience the environment meaning that uncertainty is perceived (Milliken, 1987) . In our view, the issue of perceived uncertainty is particularly critical as it highlights that the boundaries between external and internal uncertainty are not clearly defined.
The mentioned overlaps seem to overcome the understanding of uncertainty as stemming from distinct external or internal sources. In the final section of the paper we provide a conceptualization of uncertainty as a context where the two types of internal and external uncertainty concurrently operate in decision-making processes.
Uncertainty in Empirical Studies
The focus of the following section is to analyse the empirical papers collected, devoting special attention to the topic of perceived uncertainty which, as highlighted in the previous section, emerged critical in the theoretical contributions analyzed. Table 3 systematizes the empirical literature according to our four emerging themes as well as to the different operationalizations and measurements of uncertainty.
Perceived Uncertainty and Its Measurement: Overlaps with Risk and with Types of Uncertainty
Many of the collected studies use the two measures of uncertainty which have received widespread attention in the strategic management and organization literature: one by Lawrence and Lorsch (1967) and the other by Duncan (1972) . The former -which measures uncertainty associated with a specific job in an organization -was replicated in subsequent studies (e.g. Tosi et al., 1974; Downey et al., 1975) . The latter -which measures environmental uncertainty along the dimensions of complexity and dynamism -has been used in subsequent studies (e.g. Gerloff et al., 1991) to measure perceived environmental uncertainty. Downey et al. (1975) examine the conceptual and methodological adequacy of Lawrence and Lorsch and Duncan's scales, and compare them, concluding that both measurements exhibit weaknesses.
The primary shortcoming of Duncan's scale is the aggregation of a range of heterogeneous environmental uncertainties (Miller, 1993) in a single one. Moreover, Duncan (1972) argues that complexity and dynamism are the two crucial environmental factors positively affecting uncertainty perception. In testing such an assumption, Downey et al. (1975) found that complexity is inversely related to uncertainty perception. However, they also found that one of the subscales of Duncan's measure was statistically related to environmental complexity.
The Lawrence and Lorsh scale measured uncertainty over three different organization sub-environments: production, marketing, and research. Milliken (1987) questioned the scale since it is only related to specific jobs in the organization; Tosi et al. (1973) raised concerns over the scales' validity and reliability and have called for a serious re-design of the measure. In 1978 Miles and Snow developed a measure of environmental uncertainty under the name perceived environmental uncertainty scale (PEU). This measure was found to be reliable and valid, but fairly inadequate in terms of stability (see Buchko, 1994) .
From Table 3 we observe that some authors specifically refer to uncertainty -instead of risk -and often employ measures of perceived uncertainty (such as Miller's PEU). Some researchers, (Downey et al., 1975; Downey et al., 1977; Tung, 1979) measure both objective and perceived environmental uncertainty and examine the relationship between these two measures. Others like Collet and Philippe (2014) , Martin et al (2015) , and Mouri et al. (2012) measure market, quality and transition uncertainty, respectively employing measures of (i) market-volatility, (ii) performance-variability (ROA)/market performance based on the capital asset pricing model (CAPM) and (iii) firm sales/venture capitalists backing. Such measures -used by the Authors to operationalize uncertainty -are typically risk-related measures, highlighting that overlaps still occur in the operationalization of risk and uncertainty.
Another finding from the analysis of our set of empirical papers is that internal sources of uncertainty emerge when actors' perceived uncertainty is being investigated. The perspective of perceived uncertainty views environmental variables as stimuli to be perceived by agents (Downey et al., 1975) . It highlights how the sources of external uncertainty interweave with internal ones: the former exist objectively, but they are perceived and, perhaps, interpreted and judged by agents. Moreover, looking at this issue from the viewpoint of embedded cognition, environmental factors are stimuli because cognition is "situated", environmentally embedded (Dew et al., 2015) . Even if social reality is perceived and interpreted, this does not mean that it is "less real", "it exists in virtue of entrepreneurs' thinking" (Ramoglou & Zyglidopoulos, 2015, p. 73) . The sources of external environmental uncertainty have necessarily to be perceived, "internalized" and "mitigated" through actors' cognition. This phenomenon can be regarded both at the individual and at the collective (firm) level, where ijbm.ccsenet.org
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Two studies in particular (Duncan, 1972 , Priem et al., 2000 , regardless of the level of analysis and the methodology, itemize multiple sources of internal and external uncertainty. Decision-makers concurrently face external sources of uncertainty generated by the environment and internal ones, suggesting that there is empirical evidence for claiming that decision-making happens at the interface of external and internal uncertainty.
The abovementioned contrasting findings regarding the validity of measures, coupled with the interchangeable use of measures of risk to assess uncertainty, highlight the presence of a lack of discriminant validity, which means that measures that shall be used to measure two different constructs may actually be correlated (perhaps because of the presence of some latent factors).
The perspective of perceived uncertainty emerging from this set of empirical contributions further highlights that external and internal factors are interweaved. Objective dimensions of the external environment can be perceived differently according to the agent's cognitive frames and endeavours. The former exists objectively, but they are perceived and, perhaps, interpreted and judged by agents. The latter argument, points to the debate over whether opportunities are only perceived -and not objectively available in the external environment -and thus exist subjectively. Opportunities are created in the sense that they ''emerge out of the imagination of individuals'' (Dimov, 2004, p. 150) . Table 3 . Classification of empirical studies according to themes, sources, and measures of uncertainty 
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economic growth/recession, (7) demographics,
investment climate, (10) staff turnover,
infrastructure, (13) top management changes,
China's influence, 
Discussion: A Future Research Agenda for Strategic Management and Entrepreneurship
We articulate and discuss below some issues that we believe can further advance strategic management and entrepreneurship research with reference to the characterization of uncertainty versus risk, and to the characterization of uncertainty per se. First, we propose to associate uncertainty and risk with the concept of opportunity, which represents a core one in entrepreneurship and -increasingly -in strategic management. Both entrepreneurship and strategic management acknowledge the fundamental role of the processes of opportunities exploration and exploitation for the creation of value (Alvarez, Barney and Anderson 2013) . However, the context in which opportunities are formed is still debated. It is also highly debated how opportunities are formed, either through discovery or creation (ibid). We hypothesise that these two issues are intertwined: discussing the role of risk versus uncertainty and its sources may contribute to understand better these processes. We associate uncertainty to situations of opportunity creation, while processes of opportunity recognition, discovery and opportunities exploitation can happen in situations of either -risk or uncertainty (Alvarez and Barney 2005) .
Second, we contend the need to understand judgement and decision-making under uncertainty at the interface of internal and external uncertainty. Finally, we outline a model based on how firms manage the intersection of internal with external uncertainty. In doing so, we identify a series of recommendations and opportunities for further research.
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Uncertainty versus Risk: Resolution of Conceptual Overlaps through the Concept of Opportunity
In this contribution, we support the idea that risk and uncertainty are different contexts and should not be treated as synonymous and interchangeable terms. At the same time, we agree that there is a continuum from true uncertainty to risk, and that the two contexts can be either concurrent or subsequent.
We discuss the risk-uncertainty issue in the perspective of opportunities formation and exploitation. The concept of opportunity lies at the heart of entrepreneurship theory (Shane & Venkataraman, 2000) . Though some Authors criticise this concept for its ambiguity (Davidsson, 2015) , it still represents a foundation in this field of studies. Part of this criticism is attributable to its elusive nature, which does not sufficiently highlight the nature of entrepreneurial processes in a context of risk and uncertainty. The latter represent the main issues of this contribution and can help in providing a frame for the understanding of the processes of opportunities exploration and exploitation.
Risk and uncertainty can be concurrent, because they can refer to different decision making contexts for different opportunities. For some Authors, a context of opportunity discovery can be associated with a situation embedded in Knightian risk, and a context of opportunity creation with one of Knightian uncertainty (Alvarez & Barney, 2005; Alvarez et al., 2013) . On the one hand, opportunity discovery starts "from a known supply and proceeds in search of an unknown demand, or from a known demand that motivates search for an unknown supply" (Miller, 2007, p. 62) . Both situations of "known supply" or "know demand" are associated with risk because all the relevant information is available to formulate and execute specific plans (Hmieleski et al., 2015) , for instance to determine whether the situation provides adequate compensation for the investment (Miller, 2007) .
The fact that the discovery of opportunities has to be associated more with risky situations rather than uncertain ones is also suggested by research on expert performance (Baron & Henry, 2010) . Entrepreneurs become increasingly proficient in opportunity discovery because they have gained experience in recognizing complex patterns out of arrays of information (ibid). Such a process involves comparing current opportunities with previously encountered opportunities stored in memory through actively thinking about and reinterpreting available information (Corbett, 2007) .
On the other hand, according to the "opportunity creation" perspective (see Alvarez & Barney, 2007) , the nature of the decision-making context is "uncertain" and opportunities are created (Miles & Snow, 1978) and not given a priori (see Sarasvathy, 2001; Sarasvathy et al., 2008) . The process of opportunity creation can be ascribed to situations of uncertainty in the sense that entrepreneurial actions produce effects that generate opportunities that did not previously exist. More specifically, it involves gradual investments, organizing efforts (Alvarez & Barney, 2005; and an incremental process of actions, adjustments, reactions (Baron & Henry, 2010; Barreto, 2012; Sarasvathy, 2001 ) as well as social interactions (Mainela et al., 2013) . Such a conception looks at opportunities to be enacted (Barreto 2012) : "planted, nurtured, grown and harvested" (Dew et al., 2015 p. 153) iteratively. The latter view uncovers a process perspective of entrepreneurship (Dimov, 2010; Grégoire et al., 2011; Wood & McKinley， 2011) , where the process of opportunity formation is inherently driven by actions and reactions (Venkataraman et al., 2012) .
Nonetheless, it has been argued that enhanced cognitive sources gained through practice and experience can facilitate opportunity creation and not only opportunity discovery (Mainela et al., 2013) .
In a strategic entrepreneurship (SE) perspective, the formation (either creation or discovery) of opportunities is followed by their exploitation and is accompanied concurrently by the management of the existing sources of competitive advantage. Entrepreneurial and managerial processes can take place in situations of either risk or uncertainty, which represent distinct contexts of decision making. As we commented in a previous section, strategic entrepreneurship has the merit to encompass different processes, which comprehend opportunities formation and exploitation (entrepreneurship) and the concurrent management of existing competitive advantage (strategic management). This means that firms may take decisions in conditions of both uncertainty (creation of new opportunities), and risk (opportunity discovery, but also commitment and orchestration of resources for opportunities' exploitation and the management of existing competitive advantage).
To different extents and degrees, cognitive endeavours interface with the environment through the process of opportunity evaluation (via judgment) as well as with the processes of opportunity formation. Accordingly, it is important to stress that we are not proposing a clear cut association between opportunity discovery and risk, opportunity creation and uncertainty. Instead, starting from the assumption that risk and uncertainty belong to a continuum - (Hmieleski et al., 2015; Knight, 1921; Rakov & Newell, 2010) , different degrees of confidence in the judgmental processes about opportunities emerge along such a continuum (Miller, 2007; Sanderson, 2012) . More specifically, when risk (in the Knightian sense) prevails, a situation of opportunity discovery will then ijbm.ccsenet.org
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In sum, new venture creation as well as its strategic management over time, are interactive processes involving action, but also cognition to interface with the environment to both form and manage opportunities (Reymen et al., 2015) . Understanding which sources of uncertainty are related to the process of opportunity formationperhaps mediated by judgment -requires further investigation. We encourage researchers in strategic entrepreneurship to examine in more depth the relationships between risk, uncertainty, and opportunity. Amongst other things, we see an important research avenue in understanding further the relationship between Knightian uncertainty and opportunity creation, in a process of actions and reactions. Moreover, empirical research shall consider advancing novel operationalization of the constructs of risk and uncertainty. In this regard, we think that associating the latter with the concept of opportunity creation may represent a pathway to resolve discriminant validity problems.
The Interweaving of Internal and External Uncertainty
The entrepreneurship literature has long discussed the individual-opportunity nexus (Venkataraman, 1997) . The formation of opportunities under risk or uncertainty needs to be concurrently discussed from the perspective of decision makers' perceptions and judgements. The mentioned critique to the opportunity-individual nexus by Davidsson (2015) proposes a conceptualisation based on three constructs: external enablers, new venture ideas and opportunity confidence. The first seems to refer to factors pertaining to the external environment, the second are "imagined future ventures" and the third refers to actors' evaluations about the first two. This proposed re-conceptualisation confirms the need to discuss some foundation of entrepreneurship. At the same time, the interplay of external enablers, the formation of new venture ideas and the judgments processes may benefit from a better understanding of conditions of risk and uncertainty in decision making. We see these processes in their inter-relationships and suggest that they are not neatly separable.
In focusing on uncertainty, as a context of opportunity formation, and particularly of opportunity creation, we similarly highlight what we could label "the actors-uncertainty nexus".
Conceptualizing decision-making under uncertainty as a process embedded into mutually exclusive types of uncertainty -either internal or external -may prove to be conceptually limiting. We contend instead that, along this process, there are overlaps between the two: in many decision-making processes, individuals (or the firm when considering shared cognition) experience a constant confrontation between their cognitive limits and their knowledge base (internal uncertainty) -and the external environment features and instances (external uncertainty (see Gaglio & Katz, 2001) .
From this perspective, decision-making should be understood as a process taking place at the interface between internal and external uncertainty, where the boundaries between the two are not neat.
Only if we accept (the rather unrealistic) assumption of no constraints in knowledge acquisition and learning, then uncertainty could potentially be eliminated (Figueira-de-Lemos et al., 2011) . Moreover, the subjective cognitive limits of one decision-maker -compared to those of another -may influence in a negative (or positive) way the ability to understand the features of the external environment, even if external factors are objectively classifiable thanks to the information available.
According to the previously mentioned SE perspective, where entrepreneurial mindsets (cognitions) judge environmental outcome expectancies (Mitchell et al. 2008) to pursue entrepreneurial opportunities, we can argue that external uncertainty is interwoven with the cognitive ability of "coping with it" via judgments. Thus, here, we support the idea that the ability -either at the individual level (entrepreneur, manager) or at the collective level (managerial teams, the firm) -of "judging" the features of the external environment: (1) reduces levels of uncertainty, making mildly unpredictable what is uncertain and (2) this, in turn, positively influences the process of coping with uncertainty, thus paving the way for the creation of opportunities.
We strongly encourage research that investigates the interweaving dynamics of external and internal sources of uncertainty at both the individual and the collective level of analysis, where cognition is distributed in the firm (see Nooteboom 2009 ). Multi-level empirical research into the interweaving of internal and external uncertainty may provide novel insights in understanding how entrepreneurs, managers, and organizations respond to uncertainty.
It follows a set of research questions that, to the best of our knowledge, have not been addressed yet. What is the extent of the influence exerted by the different members of the firm on the judgmental processes regarding the potential to create opportunities outside definite sources of uncertainty? How do judgmental processes change ijbm.ccsenet.org
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Furthermore, we see opportunities for future research in investigating the relationship between processes of judgments, organizational learning and performance: does learning improve the judgmental performance of the firm? To what extent?
Coping with Uncertainty at the Interface of External and Internal Uncertainty
Having discussed the nature of risk and uncertainty and the interweaving nature of the two types of uncertainty, we discuss further the case of opportunity creation in conditions of Knightian uncertainty. We believe this to be a particularly promising perspective of analysis, where the nexus between actors, uncertainty and opportunities can disclose interesting research avenues.
At the interface of internal and external uncertainty individual perceptions and judgements are continually formed and they can give rise to new venture ideas. In literature, the stage of exploration is usually followed by exploitation, through processes of resources mobilisation and orchestration. However, we can hypothesise that this process is not deterministic and strictly sequential: uncertainty is a context in which exploration continues also during the exploitation phase. The mobilisation and orchestration of resources around the new venture/opportunity created generates learning and modifies perceptions and judgements. In this process, uncertainty can also revert into situations of risk, as information becomes available and knowledge advances. Figure 1 shows the mentioned process in its steps, though-as mentioned above-it is not meant to be a deterministic model. It is instead an illustration of key processes which tend to be iterative and at times overlapping.
(1) At point t in time, the decision-maker perceives new (or modified) sources of uncertainty in the sense that she/he is not able to predict the likelihood of the occurrence of a set of events, nor the associated outcomes.
(2) It follows a process of judgment -that we label internalization of uncertainty -about the mentioned sources. The judgment here is related to the extent to which the source of uncertainty will represent an opportunity (Tang et al. 2012; Wood et al. 2014 ). The judgmental process may for example involve subjective assessments of desirability and feasibility about the introduction of a new product or service (ibid).
(3) In the affirmative case -whether a source of uncertainty is judged attractive, the firm begins mobilizing resources.
(4) It follows a phase of resource orchestration (Helfat et al., 2007; Sirmon et al., 2011) which is undertaken if new emerging evidence reinforces the judgment about the possibility of exploiting the opportunity which was previously judged attractive. As mentioned above, we are not neglecting the possible emergence of risk within our model. The resource orchestration phase may in fact imply situations embedded in risk and not only in uncertainty. It is in this phase that pure "strategic management" of resources, integrated strategy formulation and implementation of actions occur (Klein et al., 2013) . The latter are usually understood in the SE literature as associated with risky situations.
(5) The resource mobilization and orchestration phases further imply the emergence of new or additional sources of uncertainty or generate situations of risk, because of the need to engage in economic activities and social interactions (see e.g. Finch et al., 2012) , thus triggering an iterative process.
Our model defines a preliminary phase of (1) judgment which is followed by phases of opportunity exploration (2, 3) and then of opportunity exploitation (4): a shift from cognition to action (ibid) through full-scale operations (Choi et al., 2008) . Since opportunity exploitation involves a substantial resource commitment, a decision to exploit should depend on whether the associated end state is considered desirable and feasible in the actor's mind (Barreto 2012) . Recent studies have strongly supported the idea that a temporal sequence exists from judgment -perhaps via processes of opportunity evaluation (Wood and McKelvie 2015) -to action and enactment (e.g. Grégoire & Shepherd, 2012; Tumasjan et al., 2012) . In sum, the opportunities for generating wealth are created in the entrepreneurial phases (1 to 3), while the strategic management phase (4) is "used to match the conditions of an ever-changing market and competitive structure with a firm's continuously evolving resources, capabilities, and core competencies (the sources of strategic inputs)" (Kuratko & Audretsch, 2009, p. 2).
Our model highlights that the internalization of uncertainty -which is pursued via judgment -is core to the processes of opportunity creation (exploration) and to triggering the following opportunity exploitation. The internalization of uncertainty component is ascribable to one of the so-called entrepreneurial "off-line" cognitive activities (Dew et al., 2015) . It is thus antecedent to actual "opportunity objectification" (Wood & McKinley, Vol. 13, No. 3; 2018 along a continuum. However, risk and uncertainty remain distinct decision-making contexts, that call for further research, especially in the process perspective we suggest.
Secondly, in arguing that decision-making shall not be understood as involving (i) the acknowledgement of, (ii) the focus on, and (iii) the process of coping with definite and distinct sources of external and internal uncertainty, more research is needed in investigating decision-making at the interface between factors stemming from internal and external uncertainty.
Thirdly, in order to manage the interface between external and internal uncertainty, an aspect that remains unexplored are the ways in which cognitive processes of uncertainty internalization operate in interpreting and evaluating sources of external Knightain uncertainty to lay the basis for opportunity formation and enactment.
This contribution has managerial implications too. We contend that decision making should be conceived at the interface between sources of external and internal uncertaint. In this respect, we then argue that entrepreneurial cognitive ability in recognizing and interpreting the environment (i.e. reducing personal levels of internal uncertainty) is a process that engages in a recursive way with that of coping with external uncertainty. The contrast between the initial potential of each human brain and the limits to individual achievement presents a challenge and an opportunity. How the entrepreneur, managers, and the organization respond to uncertainty, is a cognitive process that has not only to be intended at the individual level, but it is also embedded in the firm. This perspective entails entrepreneurs, managers and managerial teams to engage in collective processes to manage uncertainty as a compromise between the individual levels of tolerance to ambiguity and the optimal levels for the business. 
